The title salt, C 12 H 14 N 2 2+ Á2IO 3 À , exhibits two crystallographically independent iodate anions, the I atoms of which are each in a trigonal-pyramidal environment. In the dication, the two pyridine rings adopt an anti conformation with respect to each other; the angle between these two rings is 3. 84 (19) . In the crystal structure, C-HÁ Á ÁO hydrogen bonds between the cations and anions lead to the formation of layers arranged parallel to the ab plane. IÁ Á ÁO halogen bonds [R 2 2 (4) graph-set motif] range between 2.873 (2) and 3.036 (3) Å and connect neighbouring IO 3 À anions with each other along [100] , so as to create a three-dimensional network.
Related literature
For background about the oxidative properties of the iodate anion, see: Tamami et al. (2003) ; Singh et al. (2008) . For related structures, see: Gholizadeh et al. (2011); Petrosyan et al. (1999 Petrosyan et al. ( , 2000 . For graph-set analysis of hydrogen bonds, see: Bernstein et al. (1995) . For the Cambridge Structural Database, see: Allen (2002) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: X-AREA (Stoe & Cie, 2005 ); cell refinement: X-AREA; data reduction: X-AREA; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: WinGX (Farrugia, 1999 The iodate anion has the capability to oxidize various functional groups, so a range of salts of this anion, such as the potassium salt, have been prepared (Singh et al., 2008) . Iodate salts are also available supported on the commercial anionic resin Amberlyst A26, and also on poly(vinylpyridine) (Tamami et al., 2003) . In a recent publication, we described the synthesis and crystal structure of bis pyridinium 1,2-ethane periodate (Gholizadeh et al., 2011) . Here, we report the synthesis and single-crystal X-ray structure determination of the title iodate salt. Single crystals were obtained from CH 3 CN at room temperature. The asymmetric unit of the title salt, C 12 H 14 N 2
2+
.2IO 3 -( Fig. 1 ), contains two crystallographically independent iodate anions and one bis pyridinium 1,2-ethane dication. Each of the I atoms in the iodate anions adopts a trigonal pyramidal geometry, the bond angles at the I atoms vary in the range from 101.03 (12) (Petrosyan et al., 1999) .
In the dication, the two pyridine moieties adopt an anti orientation with respect to one another. Some C-H···O hydrogen bonds, with C···O distances in the range from 2.888 (4) Å to 3.420 (4) Å, lead to a 2-D aggregation parallel to (001), Table   1 (4) rings along the a axis, which connect the two-dimensional structure into a three-dimensional network (Fig. 3) . The I···O distances are comparable to those in similar iodate salts (CSD, Version 5.32, November 2010 update; Allen, 2002) e.g. in bis(β-alaninium) bis(iodate) monohydrate (CSD refcode ICAYAM; Petrosyan et al., 2000) . Consistent with the n-σ* character of the I···O halogen bond, the shortening of the I···O interaction distance leads to lengthening of the corresponding O-I covalent bond. The usual motif, which is found for iodate salts, is a four-membered ring containing two O and two I atoms and four I···O halogen bonds; however, a few other motifs are also found for crystal packing based on halogen bonds (CSD refcode ICAYEQ; Petrosyan et al., 2000) .
Experimental
Preparation of bis pyridinium 1,2-ethane dibromide: 1,2-Dibromoethane (22 mmol) was added to pyridine (44.8 mmol) and dimethylformamide (40 ml) and refluxed. After 2 h, the precipitate was filtered and washed with diethyl ether and dried. 
Refinement
Carbon-bound H atoms were placed in calculated positions, C-H = 0.93 Å (aromatic) and 0.97 Å (CH 2 ), and were included in the refinement using a riding model approximation, with U iso = 1.2U eq (C).
Figures Fig. 1 . Molecular structure and atom labelling scheme for title salt with displacement ellipsoids drawn at the 50% probability level. Fig. 2 . Part of the crystal structure of title compound with C-H···O hydrogen bonds shown as dotted lines. The two crystallographically independent iodate anions are shown in green and red colours, respectively, and the dication is coloured blue. Fig. 3 . Part of the crystal packing showing the C-H···O hydrogen bonds and the I···O halogen bonds. The two crystallographically independent iodate anions are shown in green and red colours, respectively, and the dication is coloured blue.
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